Abstract
Introduction
Kindergartens have been expected to take on a new role of child-raising support due to changes in the social environment such as a declining birthrate and deregulation. Information Technology (IT) Management can be a means by which kindergartens can survive the competition by increasing enrollment through building the trust of the parent and the regional society in addition to adequately understanding parents' needs and achieving further enhancement of educational content.
The traditional analog culture symbolized in handwriting takes root in kindergarten. However, IT trends have influenced the kindergarten, and more kindergartens are using personal computers and are connected to the Internet. However, as a rule kindergartens tend to shy away from IT even if they recognize its importance because there is a lack of staff skilled in IT. Therefore, it is not easy to introduce IT until the current child-care style is changed.
On the other hand, the Internet prevalence rate for households is 83.3% in Japan, and parents are comparatively young and their ability to use the personal computer and the Internet is high. Therefore, a web page can be an important means for parents to gather information on the kindergarten efficiently and a web page can strongly influence the parents' selection of the kindergarten and their satisfaction as well.
A questionnaire survey concerning kindergarten web pages was given to parents whose children attended kindergartens. This paper begins by clarifying the ideal kindergarten web page which would provide parents the most satisfaction based on the result of this questionnaire survey. Next, it examines communications with childcare workers since the parents' needs are especially high. It then focuses on private use of the blog and blog syndication, and describes the development of the blog base model (KFCM) by which the childcare workers and the parents can efficiently share children's information with each other, and explains how the system was implemented. The paper concludes by considering KFCM based on the evaluations by the system users.
Some parents worry about their children while they are at school and strongly desire the chance to communicate with the childcare workers and to know their children's activities at the kindergarten.
Web page preferences of kindergartens

Questionnaire survey
159 kindergarten web pages in Nagoya City were surveyed. The results showed that most kindergartens offer only basic information focusing on an overview of the kindergarten and annual events. Moreover, the potentially beneficial aspects of web pages were lost due to one-sided information provision from the kindergarten and rare updates. A questionnaire survey was executed for parents in C Kindergarten in North Nagoya City in Aichi Prefecture. The questionnaire investigated the current state of the kindergarten's web page use and what features parents would like to see in a kindergarten web page. The survey was carried out between June 5th and June 10th, 2009. The number of valid response was 163. The web page of C kindergarten covers basic information such as an overview, educational policy, the school's address, annual events, the daily schedule, a photo album, an entrance exam guide, and so forth. In other words generally a standard web page.
Results of questionnaire survey and ideal web page of kindergarten
The questionnaire showed that the kindergarten web page is not browsed very much, although the Internet is used in most homes (Table 1) . A large majority of respondents gave the following reasons for why they did not view the website: "There are few updates," "There is no information that I wanted to browse," "It is not interesting," and "It does not support access by cellular phone." For these reasons, the parents' satisfaction with the kindergarten web page is not high.
Moreover, the following three points are listed as desired by parents but not provided on the website (Table 2 and Table 3 ). (1) Information and photographs of children's activities Ninety-two percent of parents would like to be informed of their children's activities at kindergarten on the web page. In addition, 41% of parents wanted access to a live camera using their cellular phones in real time. It is difficult for parents of children with not-yet developed linguistic competence to understand accurately the child's activities in the kindergarten by their children's words. Therefore, parents apparently feel safer taking their children to kindergartens where they can actually see their children's activities in the kindergarten through information and photographs by the childcare worker. (2) Childcare workers' self-introductions, diaries, columns, and recommendations
The percentage of the parent who wants to know about the childcare workers on the web page was 74%, and 75% and wanted daily reports by the childcare workers. In addition, 76% of the parents wanted the childcare worker to recommend picture books, educational toys, and teachers for private music and other lessons. Therefore, it appears that many parents want to know what kind of teacher is in charge of their children's class and would like to know more about what that teacher thinks and how that teacher feels about teaching. Moreover, the parent can easily select materials by a recommendation of a reliable kindergarten and teacher when the parent waivers regarding choosing the picture book, the plaything, the event, the toddler group, and clinic, and so forth. (3) Internet bulletin board on which that parents and childcare workers can interact
The percentage of parents who want an Internet bulletin board in order to interact with the childcare worker was 60%. A large percentage of parents want the chance to interact with the childcare worker who doesn't have so much time to do so directly. Moreover, many parents are reluctant to interact directly with a childcare worker. Therefore, it is easily possible to relieve parents' concerns about their children by such means as the Internet bulletin board.
As mentioned above, parents are curious about their children's daily activities at the kindergarten and hope for communication with childcare workers who are familiar and reliable. Therefore, an ideal web page that fulfills parents' needs can be achieved by enhancing content focusing on the following three points and improving the frequency of updates:
･Information and photographs of children's activities ･Childcare workers' self-introductions, diaries, columns and recommendations ･Internet bulletin board that parents and childcare workers can exchange
Current state and problems in collaboration between kindergartens and families
In childhood education, it is very important that the childcare worker (kindergarten) and parents (family) collaborate regarding the child's development. The childcare worker recognizes the importance of daily communication with the parent, and therefore keeps in touch daily, provides classroom visitations, private consulting, and writes classroom letters for all parents and correspondence notebook of each child (used by a class teacher and parents to exchange directly messages). The correspondence notebook especially can enable an interactive exchange of information, and it is an appropriate means for building a trusting relationship between the family and the kindergarten. However, childcare workers need to write articles for each kindergartener, and it is difficult for the child care worker to finish writing the correspondence notebook in time for children to bring them home when they leave school, so the correspondence notebook tends to become a minimal businesslike report. Moreover, information management is not easily carried out because of the physical movement of information (correspondence notebook). Therefore, the childcare worker's load is considerably heavy. On the other hand, parents would prefer daily detailed reports regarding the atmosphere of the whole class and their child's activities in the class. In addition, the number of mothers with child-raising anxiety has increased recently. This is attributed to the social background of a declining birthrate, the trend toward the nuclear family, isolation at home, the growing numbers of mothers who do not have a chance to interact with other children before birth of their own children and an overflow of childcare information. Therefore, support of the mother's mental state has been added as a new role for childcare workers.
Therefore, we believe that interactive communication through web pages is effective in strengthening the collaboration between the kindergarten and the family, as parents are actually hoping as shown above. Although there are some cases of use of bulletin boards on the Internet as a means for communication, the number is actually very low. Moreover, a lot of bulletin boards aren't activated even if they are set up and rarely function as an interactive communication tool. One reason for this is the daily operation of the bulletin board is a considerable load for the kindergartens because of the fear of the communications trouble beyond their control, such as the limitations of written interaction leading to misunderstandings. Moreover, private consultation on an open bulletin board isn't easy for the parent either. Some advanced kindergartens adopt original development tools only in rare cases because such tools are expensive, and, there is a problem that it takes time for the childcare workers to get used to the interface.
The number of kindergartens where blogs have been adopted has increased greatly in recent years. The blog has functions to generate and to manage the messages on the web page in chronological order, and promotes communication through functions of comments and trackback (trackback is a method for blog authors to request notification when somebody links to one of their articles.). The childcare worker can easily operate the cool designed web page without special knowledge, and the cost is also low. Moreover, parents feel a sense of intimacy through reports by childcare workers regarding how they feel on day-to-day basis and also through photographs. Therefore, the blog based on communication through online diaries fits the needs of childcare, and the community that achieves collaboration between the kindergarten and the family can be formed since the blog can be operated conveniently and easily with no barrier between the childcare worker and the parents.
However, general public blogs cannot satisfy parent needs in respect to communication though they have already achieved a certain result in terms of the transmission of information. Moreover the blog is often only the director's blog or a blog for the whole kindergarten, that is, there is no blog managed by childcare workers who have direct interaction with the kindergarteners. The blog also is updated only for big events, and trackback and comment functions are rarely used. Moreover, blogs are generally unsuitable for private communication since the blog offers only a rough control of access, which means it is difficult to send private comments regarding individual children to parents that can be read only by those parents. Therefore, this new system greatly improves on the basic blog to improve parents' satisfaction further while maintaining its applicability to childcare since a lot of problems exist in the mechanism of current blogs in respect to communication.
Proposal of the Kindergarten-Family Collaboration Model (KFCM)
It is best that the childcare worker who actually takes care of the children describes in their own words the children's activities in which the parents are most interested. Moreover, parents are very concerned about the childcare worker with whom they have entrusted their child. Therefore, blogs by childcare workers is extremely effective.
Moreover, it is important to enable not only information transmission for all parents but also information exchange for individual parents to strengthen communication between the childcare worker and the parents. In addition, the collaboration between the kindergarten and the family can be interactively strengthened if the childcare worker can learn about the child's activities at home through a blog about the child by the parents. Therefore a community model is proposed to support collaboration between the kindergarten and the family through an extended blog, that is, the Kindergarten-Family Collaboration Model (KFCM) (Figure 1) . The key element of this model is that all information sent mutually by the childcare worker and the parent can be summarized, customized, and displayed in the blog from each side. In each childcare worker's blog, only information that relates to each child's parents is delivered to their blog and the articles from all parents' blogs are collected in the childcare workers' blogs. Moreover, the childcare workers' introductions and recommendations regarding picture books, playthings, food, events, infant classrooms, clinics, and so forth are published in their blogs, and the enhancement of content is achieved. On the other hand, in the parents' blog, their child's introduction and a description of activities at home are published and delivered for the childcare worker, and the parents receive only articles that relate to them and their child from the childcare worker.
Incidentally, the childcare worker can easily recommend educational and other services through an affiliate program. The affiliate program is a form of advertising on the web, that is, advertisers reward the end users who insert advertisements in their own web pages for driving traffic to the advertiser or for subsequent transactions. In a word, the childcare worker and the kindergarten can receive a reward when the parents purchase goods and services by way of the childcare worker blog. It is more important to enhance the contents of childcare worker's blog than the reward for using the mechanism.
Discussion about Implementation of the Kindergarten-Family Collaboration Model (KFCM)
It is necessary to avoid changing a conventional operating style too greatly for both childcare workers and parents since it might lead to confusion. Moreover, a new load for childcare workers must not be introduced through the change in operation. Therefore, the new system should be as easy to use as possible in order to enable and encourage continuing use. In this case, the blog has been thoroughly customized so that it is very familiar to the parents and childcare workers.
However, the suspicion still lingers that parents cannot really accept KFCM even if KFCM is suddenly implemented. Therefore, an additional questionnaire for parents regarding the blog was developed (Table 4) . The results of the questionnaire showed that parents are considerably negative about having their own blog with only 8.0% of parents using their own blog daily, although most parents have experience using blogs. Therefore, the possibility that the blog may not be used is high even if KFCM is implemented as it is because of the very low consciousness of managing parents' blogs even if it is an effective system. Therefore in the complete implementation of KFCM construction and operation were divided into two phases. In the first phase, the private blog system was constructed, and information was consolidated on the childcare workers' blog which enables personal consultation. In the second phase, collaboration through the parent's blog is enabled after the childcare workers and parents become accustomed to the system. (1)The first phase
The purpose of the first phase is to achieve private communications and consolidate information in the childcare worker's blog so that it can serve as a substitute for the correspondence notebook. The parents don't have their blog, and share the childcare worker's blog. Moreover, in this phase, the affiliate program that enables the childcare worker's recommendation and the cellular phone that the parents have high-priority needs for are supported. ( 2) The second phase
The purpose of the second phase is to achieve collaboration between the kindergarten and the family by having parents operate their own blog about their child as well as the childcare worker. In a large difference from the first phase, the childcare worker consolidates information in the childcare worker's blog, and the parent consolidates information in the each parent's blog.
The system was flexibly designed to enable operation starting only with the first phase or starting simultaneously with both phases, depending on the needs of each kindergarten and parents' needs.
System construction to achieve kindergarten-family collaboration model
Requirement definition (1)The first phase
The achievement of private communications as a substitution for the correspondence notebook is indispensable for reducing the childcare worker's load. For privacy a login ID and password is necessary for each parent, and it is necessary to control the content displayed for each ID. In other words, the parent will log into the childcare worker's blog. Moreover, after login the number of postings for other parents is not displayed nor the contents of articles for other parents. Therefore, it appears to parents that they each have their own blog though only one blog is created and maintained by the childcare worker. Furthermore, a message from the parents to the childcare workers is also possible. For reasons of privacy, only public information is displayed when a person without a login ID and password accesses the blog.
Information sent by the childcare worker can be classified into the following three types: a) for individual parents, b) for all parents, and c) for those who are interested in the kindergarten or considering entering their children into a kindergarten. The childcare worker can easily switch between these 3 types and can easily send information and can easily include photographs. The management of all information regarding each child can be unified since all information from the childcare worker and the contacts from parent are consolidated on the childcare worker's blog. In that case, each child's photograph is used as an avatar to make it easier for the childcare worker to keep track of which comment and information is regarding which child. Moreover, the comments of the parent are displayed collectively in chronological order and extracted for each parent.
Furthermore, contents of the childcare worker's introduction and recommendation list utilizing the affiliate program are included. The site is optimized for cellular phones to meet the parents' need to easily access information by cellular phone. (2) The second phase Each parent utilizes her own blog. The parents can update their blog about their child every day. In addition, related information sent by the childcare worker is automatically published in parents' blogs. That is, parents can unify the management of information on their child (self-posted information and information from the childcare worker) in their own blog.
All contents that parents posts on their own blog are synchronized with the childcare worker's blog automatically. In a word, everything that parents post is consolidated in the childcare worker's blog in addition to the content from the first phase. Therefore, the childcare worker need not visit each parents' blog individually.
The system concept chart is shown as follows (Figure 2 ). 
System design and construction
Blogs are generally designed to sending information to the general public widely and takes the style that enables mutual communications through reactions (comments and trackbacks) from the general public. Therefore, it is not simple to use blog for private communication. Currently, most blogs are hosted on a hosting service, which offers only limited functions. The results of the survey generally suggest two types in the function of the access control of the hosting service. One type sets a common password for access to the whole blog to share information in a closed group, and another sets a common password for each article to partially restrict viewing. However, there was no type of blog that enable the types of private communications for which childcare workers and parents hoped, that is, there was no type to allow access to content according to individually-assigned IDs. In addition to hosting services, there was a server-installed blog with a high degree of freedom to build blog systems. However the standard functions of the server-installed blog also did not provide a way to achieve private communications without advanced customizing. Therefore the information delivery from the kindergarten side and communications with the parent in an open style at most are the mainstream in the kindergarten's blog because of the lack of functions currently offered.
To meet parent's and childcare workers' needs we have enhanced the functions of the blog based on WordPress which is the blog system of the server-installed type which best meets the parents' and childcare workers' needs. WordPress is an open source blog system with PHP and MySQL which offers an extremely high degree of freedom to customize. WordPress was the best choice out of the various blog systems of the server installed type available, because it offers the easiest way to decrease the customizing load compared to the others in allowing the login and access control necessarily to meet the privacy and other needs described above.
The blog is one managed only by the childcare worker in the first phase. Nobody browses the entire blog including the childcare worker though all information for public, classes, and individuals are consolidated in this blog. Childcare workers deal with all information through their management screens. The category (all parents, individual parents, general public) needs to be selected whenever an article is contributed, and for privacy protection if the category is not selected for an article it is not disclosed. The access ID is set for each category. Parents log onto the childcare worker's blog using their own ID and browse the information for them alone. In a word, the displayed information changes by login ID. Only information for the general public is displayed unless the user has logon access. Parents can comment on the childcare worker's articles. In addition, parents can use the comment on special articles which is always displayed at the top of each parents' screen when the parent wants to convey a message to the childcare worker. The parents' comments are displayed on the childcare worker's management screen with avatars in chronological order.
In the second phase, the childcare worker's blog collaborates with each parent's blog. RSS feeds are used for consolidating information. RSS feeds generally include summarized text, plus metadata such as publishing dates and authorship. In my system, RSS feeds including full texts of articles contributed by each pair of parents are consolidated in chronological order and are reprinted in the childcare worker's blog so that the childcare worker need not visit each parental blog. In each parents' blog, RSS feeds are reprinted that include full texts of articles for public, classes and individuals that relates to the parent by the childcare worker.
The screen of the constructed system is shown as follows (Figure 3-8) . 
Evaluation and consideration
The constructed system was operated by 5 childcare workers and 12 parents who then evaluated the system.
There are a lot of positive opinions from parents. "Anyway, I want to try." "I do not approach the childcare worker easily since she seems usually to be busy. Therefore, I appreciate such a means." "This system reassures me because of being able to consult the childcare worker in extreme situations." "It is possible to use the system with the cellular phone readily when I have a bit of free time." "I have a secure and safe feeling regarding the kindergarten since I can keep informed about my child's daily activities." "My husband who is transferred by his company and is working away from his family can also browse the blog through the Internet." In summary, parents made the following observations. (1) The system can be used regardless of location at convenient times. Parents can find out about their child's activities at the kindergarten accurately through the childcare worker's words and photographs, which is helpful since kindergarten children don't have developed enough linguistic competence to explain it themselves. (2) The communication inside a family can be enhanced further since the child's information can be shared by husbands working away from their families and by grandparents in remote places. (3) The parents have a secure and safe feeling regarding the kindergarten since their child's activities at the kindergarten and the childcare workers' character come through. (4) The exchange with the childcare worker on the Internet can relieve stress and anxiety of mothers and make a contribution to the maintenance of psychological health. There were also a lot of positive opinions from the childcare workers. "The load can be reduced considerably compared to the private memo pad since the operation is easy." "It is good to be able to change contact groups easily only by choosing public, the entire class, and individual." "The system is effective in helping understand the child deeply since the childcare worker can catch a glimpse of a child's activities at home." In summary the childcare worker made the following observations. (1) The childcare worker is released from the time pressure of finishing the private memo pad before children go home for the day. Common information to all parents can be transmitted to all members at the same time with one inputting. Therefore, the same content need not be written to each member, and the workload can be greatly reduced. (2) The child's activities can be transmitted to parents in detail since the childcare worker can easily add photographs.
(3) The childcare worker can grasp the child's activities at home by collaborating with the parents through the parents' blog. It is therefore possible to discover problems at an early stage through private communication and mutual trust with parents can be constructed.
Incidentally, a few childcare workers worry about making mistakes in operating the system and about trouble with communicating over the Internet, too. However, confusion can be prevented if the operation policy is clearly formulated and parents have a good understanding of how things work through distribution of a clear operating manual. Mechanisms to deal with human mistake are introduced, and adjustment of the system according to the operation policy of an individual kindergarten is possible. Moreover, there is no problem by using the operation of the first phase together even if some parents stay away from managing their own blog.
Furthermore, the system greatly contributes to the improvement of parents' satisfaction with the kindergarten by providing them with a convenient and advanced service. The quality of the childcare improves since the childcare workers try to improve mutually by learning from others. Moreover the system can become one element of the management differentiation as one of the effective child-support programs. Incidentally the recommendation by the childcare worker who is familiar and trusted is fairly effective since the possibility that parents browse this blog is extremely high. Therefore, it is considered that the advertising revenue including the affiliate program can be expected through growing the value of the site.
From the above-mentioned observations, it seems clear that the childcare worker and the parent can share a seamless perspective and information of the children without adding to the workload and the collaboration between kindergartens and the families through this system enables closer communications and offers an environment in which to raise children in mutual trust. Consequently, this system leads to improvement in parents' satisfaction and the reduction in the childcare worker's workload, and therefore improves the quality of the childcare in the kindergarten.
Conclusions
This paper first clarified what parents hoped for in kindergarten websites by the questionnaire survey. It then focused on private use of the blog and blog syndication, and describes the design of the blog base model (KFCM) by which the childcare workers and the parents can efficiently share children's information with each other and developed and instituted the system. Consequently, the paper showed that KFCM enabled effective collaboration and seamless sharing of information regarding children between kindergartens and families and that it was a realistic approach. The paper then showed that the replacement of the conventionally-used correspondence notebook was possible through this system and that it improved the parents' satisfaction and reduced the childcare worker's load. Since the influence is extremely large in the point of greatly changing a past business style, the real operation is not easy. However, it is clear that there is room for further improvement in the quality in childcare in the future by appealing to the kindergartens for the adoption of a better environment in which kindergartens and families can collaborate on the child's rearing.
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